Evidence of an intact N-terminal translocation sequence of human mitochondrial adenylate kinase 4.
Adenylate kinases are abundant nucleoside monophosphate kinases, which catalyze the phosphorylation of AMP by using ATP or GTP as phosphate donors. A previously cloned cDNA was named adenylate kinase 4 (AK4) based on its sequence similarity with known AKs but with no confirmed AK enzyme activity. In the present study the AK4 cDNA was expressed in Escherichia coli and the substrate specificity and kinetic properties of the recombinant protein were characterized. The enzyme catalyzed the phosphorylation of AMP, dAMP, CMP and dCMP with ATP or GTP as phosphate donors and AK4 also phosphorylated AMP with UTP as phosphate donor. The kinetic parameters of the enzyme were determined for AMP and dAMP with ATP as phosphate donor and for AMP with GTP as phosphate donor. AK4 showed its highest efficiency when phosphorylating AMP with GTP and a slightly lower efficiency for the phosphorylation of AMP with ATP. Among the three reactions for which kinetics were performed, dAMP was the poorest substrate. The AK4 mitochondrial localization was confirmed by expression of AK4 as a fusion protein with GFP in HeLa cells. The mitochondrial import sequence was shown to be located within the first N-terminal 11 amino acid residues, very close to the ATP-binding region of the enzyme. Import analysis suggested that the mitochondrial import sequence was not cleaved and thus the enzyme retained its activity upon entering the mitochondria. Site directed mutagenesis of amino acids Lys 4 and Arg 7 showed that these two residues were essential for mitochondrial import.